2                  CHEMICAL ANALYSIS OF SPECIAL STEELS
dissolved off the filter with 1.20 nitric acid and the filtrate precipitated with molybdate solution after boiling it with a slight excess of potassium permanganate. Finish as in plain steel to get the yellow precipitate. If steels are quite high in silicon, the silicic acid and the carbon, together, produce black flakes that float about. They turn to white ones on being heated with 1.20 nitric acid on a water bath for an hour or two.
The annealed test for chromium is given under "Annealing of Steel" (See page 345.)
MOLYBDENUM.
A further qualitative test for the latter element is as follows: Dissolve 0.500 gram of sample in 25 c.c. of i : i hydrochloric acid. Boil till action ceases, Using a 254 by 25.4 mm. (10 by i inch) tube. Heat further with 2.5 grams of potassium chlorate until a clear solution has be'en obtained or the residue, if any, is a bright yellow. Add an equal volume of water. Filter without washing. Dissolve 10 grams of potassium hydroxide in 10 c.c. of water. Add this to the filtered solution. Boil for five minutes. Filter. Do not wash. Pour 8 c.c. of this filtrate into a 254 by 25.4 mm. tube. Add cone, hydrochloric acid until crystals form. Dilute with water to 30 c.c. Add a few grains of granulated tin. Heat to the first indication of boiling; remove from heat immediately and cool. Add to the cold solution 2 c.c. of potassium sulphocyanate. A light brownish red indicates 0.2 or 0.3 per cent of molybdenum. A distinct red indicates i to 2 per cent and a deep red higher amounts of molybdenum. This is a fine test, but if the mistake is made of boiling the solution too long with the tin scarcely any color is obtained. Bring, therefore, to incipient boiling, only, after putting in the grains of tin. Then remove at once from the fire and test with the KCNS as already described. For nickel the quantitative analysis as given on page 164 is so rapidly carried out that it constitutes an easy qualitative test also.
For qualitative tests for titanium and vanadium see page 4.